Insight from Frogs: Sonic Hedgehog Gene Expression and a Re-evaluation of the Vertebrate Odontogenic Band.
While the identification of conserved processes across multiple taxa leads to an understanding of fundamental developmental mechanisms, the ways in which different animals fail to conform to common developmental processes can elucidate how evolution modifies development to result in the vast array of morphologies seen today-the developmental mechanisms that lead to anatomical variation. Odontogenesis-how teeth are initiated and formed-is well suited to the examination of both developmental conservation and phenotypic diversity. We suggest here that the study of early tooth development, the period of odontogenic band development, reveals departures from conserved mechanisms that question the role of players in the developmental process. In the earliest stages of odontogenesis, Sonic hedgehog (Shh) gene expression is interpreted as critical evidence of tooth initiation prior to any histological indication. However, a detailed examination of studies of tooth development across a wide range of taxa reveals that several vertebrate species fail to conform to the expectations of the Shh Consensus Model, calling for a reconsideration of the assumed causality of epithelial Shh in tooth initiation. We present new Shh gene expression data for an amphibian, the frog Silurana (Xenopus) tropicalis. In these animals, craniofacial and odontogenic developmental processes are more disjunct, and thereby provide a natural test of the hypothesis that Shh is immediately required for subsequent tooth development. Our results suggest that Shh expression may actually be related to the formation of the mouth rather than a required precursor to subsequent tooth formation. Anat Rec, 299:1099-1109, 2016. © 2016 Wiley Periodicals, Inc.